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f?) (57) Abstract: A polyesterified block copolymer represented by the general formula (1), (2) or (3) (for example, polyolefin/poly- 
O olefin block copolymer of the following general formula (1)), obtained by an esterification reaction between a terminal maleated 

O polymer and a terminal hydroxylated polymer. Also, a process for producing the same is provided. (1) wherein each of R' and R 2 
^ represents hydrogen or methyl; m is an integer of 10 to 200; n is an integer of 10 to 200; and k is an integer of 5 to 3000. 



^03/082957 Al 101111111111111111111 llftlllllllflllllllllllllllllllllll 



(57) glfo: 



mz-ft. tie©— (i) T?*$tt57i«y*u7-<^/^y*v7-f ^ 



C — CH2 — CH— CH 2 



II 
O 



I 

COOH 



,— C-/cH 2 — ChA-CHj— C— CH 2 — CH— CH 2 — C= 



rf 



R 



m 



I 

COOH 



l— CH 2 - r CH — CH 2 \— CH— CH 2 — O- - 
VJh, J m CH. 



(1) 



J k 



0£«f, R\ R^^tt^nTK^^Tt^y^uST-fc^, mttl0~2 0 
OOS^ nttlO~2 0 0Wit, kli5-3 0 0 0Oi|[tife5o) 



WO 03/082957 



1 



CT/JP03/03736 



mmm 

bT v «l3«ttBttfc»R-r*«t6*** ^ ^-H*D«rj£©f»fc*X"*"* - fcc 

iotMb tr= u 5 s U r o if 1/ v©*f6*<b t ^ :/n * * #m£r 
<b#PJfe>*i£o £*t&Si^#©3i^£<fctK j&b^t /?<&©**©«*# 



WO 03/082957 



# 



2 



CT/JP03/03736 



20 ^i^TfeSo 

lib, 3) itKOi^riVWt <fc^ t * 'J x^r;i/ft/n y i'^lM 



WO 03/082957 



3 



CT/JP03/03736 



mm^mo if- u t k d =^>;wb ufc^ y ^- ^ 7 > ^©^^^^^ 




0CD^ N nii 1 0 — 2 0 0(D%&m, kti5-3 0 0 0©IM5=) 



WO 03/082957 



CT/JP03/03736 



>&k-wt>Wifc Oltedc^WVSMb) bfc^U^^V>i:. K=.;v3£ 



— (cH 2 — CH 2 )-0— C— CH 2 —CH— CH 2 — C=CH— CH-^CH 2 — CH^ 

-(h 2 c-h,cW> O O 




o 
II 



- CH— C— CH 2 — CH— CH 2 — C— 0"(cH 2 — CH 2 V- 
[I \ ' m 




c=o 



o4cH 2 — CH 2 )— 
m 



(2) 




CHz CH CH 2 



'I / 
C 0—fCH 2 



CH 2 ) 

' m 



O— ^CHa CH 2 



t 



(3) 



10 mii5 0 0~5 00 0 0©IE n& 5 0 ~ 5 0 0 0 <Z>«E#T?&*) 



15 



WO 03/082957 ^^CT/JP03/03736 



01(4, SP S-MAOI R^— *-**vrEn?*So 
H2t±x PE-OH©IR^--*-£^1~E]T-fc£o 

EI3fciU PE-TVD#«fcOTE-OH<D 13 CNMR^-*-£^11^fc 
5 EKfck aPP-OH, sPP-MA^WaPP-b-sPPCGPCfti 
@5fcJ\ aPP-OHs sPP-MA^VaPP-b-sPPODSCftH 

06^ aPP-OH. iPP-MA^iVaPP-b-iPPCGPCfflft 

10 S^W^^o 

g|7fcau aPP-OH, iPP-MA*it5aPP-b-iPP©DSCi» 

iPP-OEU sPP-MAjo^iPP-b-sPP0GPCii 
15 m9{4, iPP-OEU sPP-MAWiPP-b-sPP©DSCffii 

Hi o«u ipp-b-sPP©GPCfflj*©E*tfiaW4*w"ria'efe*o 

Hllfc iPB-MA, iPP-OH^tMPB-b-iPPcDDSCffi 
20 H12tt. iPB-b-iPP. i P P - OH:fc ,fct>* i P B -MAOGP Cffi 
013i±x iPP-b-iPPs iPP-OHs iPB-MAOFT-IRr 

— #-&7jsl-|H"e&&o 

EH14fcju SPS-b-PEOl Rr-^-^t^tfe^o 
25 E!15fck SPS-b-PE©DS Cffi*jl&^-*"l2"C&*o 

H17ttx PE-TVD©DMAffi8££^-ri2T-fc;g>o 

0 1 8Hu SP S i:PECD7l/> h^©DMAffli^tit$)So 



WO 03/082957 




CT/JP03/03736 



01 9(i N SP S-b-PE<DDMAffi^£7jN-rH|-e&3o 



5 -fcmmcnm 1 aimm 

10 Macromolecules, 28, 7973(1995) fc|f^£*VTl^ £3 #i)7>vVU>(Dm 

frM*mmz®m-r § ^ 1 13 * & , n5*^t tr= u ^vaftwr v>r u » ? 

U¥U>1±, jBc¥*&^?*Mn tflOOO-lOOO OHJgs #ifcJgMw/Mn # 

ij 7n K 1/ >Oli¥lS^f ittx $f£b<fci:175~l 0 075©l5ffll*U * 
£>l3#?i;b<J±2 075—8 07j©ttffll*rCfcSo 

*WB*MM*fcKl/rx Wiltltit Journal of Polymer Science : 
Polymer Chemistry Edition, 21, 703(1983)fcPg^£*>fc£S*ffl^3 £ £#T« 

MtBTutlcJ;^ 2*^&8MI?]bfc#^ m^iaft-cm^KfHx 



WO 03/082957 




•CT/JP03/03736 



10 >£HM-f£o 

15 JMbKllfcLTtt* »^b<tt9-^*^>tf^^ny^> J ?>^^>-7 i b^t K 



WO 03/082957 



8 



•CT/JP03/03736 



t Fu^S/Mh^U^*) y^#U*l/7-f >2:*«*vu>f >»fts^^U 

£bt:fe< £fc#S*bV»o 

o^TfcJu -»3S (1) 4>©m#l 0-2 0 0©«E*T?*iK 2?i:b<J±2 0~ 
1 5 OtDttSTCfeS. nttl 0-2 0 OOflEiTCft t)> #*b<l±2 0~ 

1 5 O03tgSre&ao £5>£s kfc£5~3 0 0 0©SE#CT?&!K £?3;b<{±l 0 

~2oo owmwczfoZo 

*3ftBfl<7)gS2<Pffl1B 

*riBiWM*fcl*bT* JUtttCttx #y**l/>**«tt*HftTx 2 0mmHg 
J^T©EE^n 2 7 0-5 0 0 °C0$aSrCx b < & 1 OmmHg WT©ff*> 3 

oo-4oo , c©fiS'ei^in. £©»^ s«»rt©«#«4 

TS*. ^^-U^>*^^'J7^1/>©tf-U^>^^ #?ig©'J>fc< 



WO 03/082957 ^P>CT/JP03/03736 

9 

^^y^aKS-CfcSCiijPJ^bW is 93" v 

t ^ ^ f - >^ * 1/ > J: It M^s ^^^79^7 

10 

JecDRafi**^ WCBBJfe^H^o jff3iCt*N Phillips SC<fcotH?.n^ 
HJ§© 1 -=>©naiB&flgT?fcfc* rb7tpn77 U £-T*«>*fliifi&* 
20 3o 



WO 03/082957 ^^>CT/JP03/03736 

10 



igli, #£L<&6 0-3 0 0°C©fSBftT&tK $f.Wtl<i±100- 

5 Scfc"^TB\ (2) (3) *©mfc*5 0 0-5 0 0 0 0©t£ffl> 

^U<lil 0 0 0~40 0 0 OOggHGDggSrefetK nt±5 0-5 0 0 0©f5 
Hx #l;b<ttl 0 0 — 4 0 0 QKD$m®Wb.~£&2><> 

£-^Tv^£»j£ftSo ft^a^-ra^ 1 2 0-2 2 0°C©«ffl««t* 



pp-OH : t. Fn3^;Wb#U ratri/> 
PP-MA :i*-?l/^yWJ7Dtl/> 
aPP : T^^f'^^'JT'D^l/V 
iPP :-fV#^y^#y7°n^l/> 
20 s PP : i/^VOrZZ'f-vViSV y°u¥U> 
iPB :^fV^^f f^*"'J^l/> 

PP-b-PP : TjfUrDtfl/V/^U^D^l/V^D^^^a-^fr 
PB-b-PP : 1— 7r U 7n KV>^n s» 

S P S : ^V^^-^^^^^^U^^-l^^ 
25 SPS-TVD : tnjr>I»»W^f ^^'J^l'V 

SP S-MA : SfifekVW 
PE : 

PE-TVD : 



WO 03/082957 




'CT/JP03/03736 



PE-OH: t Kn^>;Wb#l):c^l'> 

SPS _ b _ PE: s/>^^^^^-xy^^.;^^b>/^U^l/>^n^^ 

5 GPC : HLC-8 1 2 1GPC/HT (iV-(ft)l) 
DSC : TG/DTA6 2 0 0 3-I?Xi(ft)i) 
FT-IR: 1600-FT-IR 3r>^;uv— #($0®D 
(MB^J 1 ) SPS^f^fif 

^5p±5^^aMn^7 5 0 0 OCDS P S^Uy h (tti)fr5?da($0SD £*aK3 

LT, SPS-TVD^ffc, ^f,tlfeSPS-TVD0i!c¥^^*Mii^s 
1 2 0 0 0, #lfcgMn/Mwfc*2.0, 1 *) <D^m^=- U ^>S©¥*9^ 

f &0. 9 2Tfeofco 

15 77^3tSPS-TVD*1.5gMv S&fcflfcdc^W ^;vt 
Kn^-> h^aii/ft^VJtT? 1 : 4 2 : 1 . 6 8 htzZ £5 fcjQ^-fco SJiB^iS 

0°C©^->r;w^tf-e2 4^Mii&^-y:fco SJ»s «Mi:bT2 5 0ml 
20 OT-fe h>£ffliv Hft«3fl*ffofco »&nfct*iS«i*iR§l*atJ:»)IiliRU 

affwaot s p s-MAtftft, s p s -ma© i R^-$-*m 1 ^ 

■To 

CBBS09 3) P E — TVDCTh PP=fr^;H b 

(HgfB$lMb(*IOSD lgfcfb5tl»P77>40il 



WO 03/082957 




CT/JP03/03736 



-fh7tKD77>m (BMMt3*<*)») ^#ffl^T. 
7 O'C^^W^^-Trift^b&ybs^ 5 BtfiaS/i&£-#fc° 

3 5 963MMb****»Tbfc. *©«s 5 0W^;ww^ 15 

Uv-**3Hc:<tDlH|JRU 5 0°C-C«BE%*iU PE-OHSWfe. PE-0 
H©IR7 r -^-ftia2fc^f. j^PE-TVD:feJ:t«&»PE-OH© 1 
3 C NMRr-^-$i 3 C^to 

(11*08 1 ) ^U-T-D^l/V/^'irpF i/V^n^^fM (aPP-b 
:h*7^*nk:aPP-OH£0. 2 2 g, sPP-MA£0. 1 1 g. MMt 

btp-h;i/xyxM>tso.o 0 8 7 gfta^ 2^=ny^ftsaibfco 

&^T% 77X3|^§ l~2mmHg fcfcEU 19 0°Ct2 4^s $SBM*aB"C 
- s pp^0.31 gHUKbfco 1^ it^S^© G P C ffl^^H 4 J5 



^ 1 





Mnx 1 0" 3 


Mw/Mn 


Tm CO 


AH (J/g) 


aPP-OH 


4.95 


2.53 






sPP-MA 


2.89 


2.16 


131.0 


50.5 


aPP- b-sPP 


10.9 


7.41 


115.0 


17.5 



7-X77X3taPP-OH^0.3 lg. iPP-MA^0.23gs 



WO 03/082957 

13 

-iPP£0. 5 2 gHUfcbfco IM<t^l^©GPCi^06t, II 



« 2 





Mnx 1 0 _s 


Mv/Mn 


Tm CO 


AH (J/g) 


aPP-OH 


4.39 


2.63 






iPP-MA 


3.11 


2.65 


144.6 


154.9 


aPP- b-iPP 


15.1 


7.44 


149.3 


65.0 



imams) ^'i-rnKi/ v /^'^ntfi/v/p^^yM m pp-fr 

^75X3CiPP-OH*0.25gx sPP-MA^0.26gs M&i: 
Utp-b;^>^>tt0.0 1 lgftR 2*3^4««lfc. & 
7773fiS l~2mmHgfc»EU 19 0 o Ct?2 4^> »»WB"eR 



S_3 





Mnx 1 0" 3 


Mw/Mn 


Tm CO 


AH (J/g) 


iPP-OH 


3.04 


2.38 


152.6 


110.2 


s P P -MA 


2.89 


2.16 


131.0 


50.5 


iPP- £>-sPP 


9.64 


15.7 


139.1 


55.2 



WO 03/082957 ^^>CT7JP03/03736 

14 



^7^Xr3^3iPP-OH^0.2 2g^ sPP-MA^0.2 3g, 
5 bTp- h;i/^->^^>^ 0. 0 0 9 3 gtt5i^ 2#ny ^£^«bfco 
77X3^^30 mmHg fc&BJE U 190 °CT» 2 4 

sPP£0.44g[imbfco f#£ftfc^fil^©GPCE&5&£Ell 0 t^to 
(mmm 5 ) d^):/ngu>/^u7ngvv^py?gy i5fr f i PP-b 
10 -sPP) <n&& 

tX77X3CiPP-OH$0.21g^ sPP-MA§0. 2 2 g. 
bTp- h;V^>^;V7^>^0. 0 0 8 8 gtfc&^K 2^r3^^^^bfco 
&^T% mjETs 1 9 0°CT-2 4fim mmWX'Rm^^tco £0»TgL 7 
^^SfitlU ^©lt«i^iPP-b-sPP^0.42 gEURb 
15 fee H^^lMOGPCffl^il Ot-^-To 

(H^J 6 ) ^ ■) 7-n tfl/ v ') 7D K i^ VT-P >^^f M ( i PP-b 

7-^77^3CiPP-OH40.23g^ iPB-MA£0. 2 4 g, pmt 
Utp-W^>^>i*0-0 0 9 3 gtt&#-> 2#ny^£^bfco 
20 #^T% 3757*:ni*]£ l~2mmHgH^Ebs 1 9 0 °CT» 2 4 ^iM*^ 

-ipp^o. 4Og0tifeo mm%£v#me&<Dmm*>9frv--&&v 
mj***4k: % »tt«J:rF^«^*©Dscii!i«i*iai 1^ icws-timm* 

25 IRr-^-$013C^t o 



WO 03/082957 



CT/JP03/03736 



m 4 



sample 


Melting enthalpy 
(mJ/mg) 


Tm (°C) 


iPB-6-iPP 


91.4 


140.1 


iPP-OH 


173.5 


152.5 


iPB-MA 


53.9 


89.4 



{mm 6 ) ^')^i/v/ ;Ki)x»i/v^p>v^»i^ (rpp-p-p 

izM'g hfr*> 1 2 OmU PE-OH£2.0gx SPS-MA£1.0g^ 
hbtp- h;vx>^*>i^0. 0 1 gftMs »«ET-C1 40°C, 2 4B# 

ftRSIitelfciDiaJRU WEt«tJ:otKi**s SPS-b-PE**fc. 
10 SP s _ b-PE©IRf- ^-£121 4Cs DSCi^015^to 

{mm 7 ) tKD Ji^-lx>^a^^#gl%<» (SPP-b-P 

EJ gv^Bft (aSBfcsO 
37^*nft£PE-OH£0.6 g, SPS-MA^0.3g, 

nuxb (TJH-'Jyf^^Mflcli) £ 0 . 0 1 gtfc&#-> mmwWk^ 1 

15 OmmHg ttTOiff'RIt 3 0 0 °CizX 2 4 ^HSJS&^-Mrfco SJfcSk £J#»& 

*«3liiaifcJ:DIiIiRU *BO»fcJ:^T«***s SPS-b-PE^feo 
(#%0J 1 ) (DMA) 
SPS->-K P E — T VDn SPSilPECD^U>KtJ43«t^SPS-b- 
20 P E Jf « 1 0 H z . 5 •C/ft<D0kft'C%m t> F 



WO 03/082957 




CT/JP03/03736 



WO 03/082957 




CT/JP03/03736 



1. TfB©-*»5S (1) t'^^^'Jtl/7^>/*Wl/7^^D^ 




(5£«K R ! > R 2 t±^tl^l^7X^^^fe«^^;^*T»feD^ mfcfcl 0-2 0 0 
CD^s nfeil 0-2 0 0<£>gf8u ktt 5 ~ 3 0 0 0 ©SESTCfcSo) 

10 y^U-JrU '^^y-l-^rViP&ftSS.kDiaWft^^ffi^ 
15 <E>$£B#&o 

4 . -to-hk (2) Sfctt (3) T**ix«*U^^^>/*U3i^^>^ 



WO 03/082957 



18 



'CT/JP03/03736 



O 
II 



— (cH 2 — CH 2 V- O— C— CH 2 ~CH— CH 2 — C 

C=0 

— (h 2 c— h 2 cVo 




:CH— CH-^CH 2 — CH 





s=C— CH 2 — CH~ CH 2 — C— 04CH 2 — CH 2 i— 
11 * ' m 

c=o 

j 0-^CH 2 — CH 2 )— 




(2) 



— ^CH 2 CH-^-CH 





CH 2 C O— f 

=o 

O— ^CH 2 CHz^— 



7 

c=o 



CH 2 CH 2 j 



(3) 



(5£pK mli5OO~5OOOO0lts n& 5 0 ~ 5 0 0 0 <D^rC*&£o) 




CNJ 
M 




CO 

M 




CO 

M 



WO 03/082957 




CT/JP03/03736 



7/19 




WO 03/082957 




'CT/JP03/03736 



8/19 




00 



WO 03/082957 




'CT/JP03/03736 



13/19 




CO 



WO 03/082957 £ ^>CT/JP03/03736 

16/19 



tan 8 

e> <=> o 

8 



1 I 1 | 




CD 
tH 



WO 03/082957 




CT/JP03/03736 



17/19 




WO 03/082957 



* 



• 



CT/JP03/03736 



18/19 



tanS 



eg 



T 1 1 j 1 l—l 1 1 1 1 I 1 1 1 1 1 1 1 CO 




O o 



o o 




o 

CD 
CsJ 



CD 
LU 

% 

CO 



oo 

M 



WO 03/082957 




CT/JP03/03736 



19/19 
tan S 

CO <© ^ ^ 

o © o o o 




INTERNATloW 


E SEARCH REPORT 


IntemHKial application No. 






PCT/JP03/03736 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 C08G81/00, C08F8/00 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C08G81/00, C08F8/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kdho 1926-1996 Jitsuyo Shinan Toroku Kbho 1996-2003 

Kbkai Jitsuyo Shinan Kbho 1971-2003 Toroku Jitsuyo Shinan Kbho 1994-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAS ONLINE 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


P,X 


WO 02/42340 Al (SAN-EI KOUGYOU CORP.), 


1-5 




30 May, 2002 (30.05.02), 






Claims; page 19, last line to page 21 , line 5 






& JP 2002-161142 A & AU 200224085 A 




A 


JP 2001-278928 A (Mitsui Chemicals, Inc.), 


1-5 




10 October, 2001 (10.10.01), 






Claims; pages 3 to 4; Par. Nos. [0014] to [0020] 






& EP 1275670 Al 






Page 12; Par. Nos. [0083] to [0086] 






& WO 01/53369 Al & KR 2002063300 A 






& US 2003/0055179 Al 





| I Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: "V* 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other U Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
14 May, 2003 (14.05.03) 


Date of mailing of the international search report 
27 May, 2003 (27.05.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



T/J PO 3/0 3 7 3 6 



a. &mvm-rz&&<D$m (mm®mtm (ipo) 

Int. CI 7 C08G81/00 C08F8/00 



B. 



USSrfTofcfc/hBISPB- (SBttffagl (IPC) ) 
Int. CI 7 C08G81/00 C08F8/00 



B*mmmmm&m 1926-1996^ 

B^m-^mmmmm^m 1971-2003^ 

S *B£A*i%fi*&tt 1 996-2003f 

B^m^mmmm^m 1994-2003^ 



CAS ONLINE 



PX 



WO 02/4 234 0 Al (SAN-EI KOUGYOU CO 
RPORAT I ON) 2002. 05. 3 0, #fFlf^<D^ffl, £! 
1 91*1^7-1 2 lll5fir& J P 2002-161142 A 
&AU 200224085A 

JP 2001-278928 A (H^b^^tt) 2 0 0 1. 
10. 10, #fFiif^tf>fSffi, 13-41 [0014] - [002 
0] &EP 1275670 Al, II 21 [0083] - [00 
86] &WO 01/5 3 3 69 Al&KR 2002 0 6 3 3 0 
0 A&US 2 003/0 0 5 5 1 7 9 Al 



1-5 



1-5 



i><o 

roj nm\z£zm^ mm. m^m^mR-t?>xm 
rpj sBgwsiHS&t?. fromftm<D±i&<Dmm & *s hub 



(DBvmztemtstitijcffi 
rxj #cHiofc5MT?ifcoT, ^^dtm^-es&w 

r&j i^-/<7 i yh7r5y-sit 



14. 0 5. 0 3 



27.05.03 



0*B4$Ff/T (ISA/J P) 
^fi!#-§- 100-8915 



MSI (4ftRa>2>Sl|ftft) 
3cHP Sg«f 




4 J 



9 2 7 2 



®eS#-5§- 03-3581-1101 F*3#§i 3 4 5 6 



*H:£PCT/I SA/2 1 0 (Jg2^-^) (1 9 98<¥7/3) 



